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1 

flMa*jn*tt(ii)o«Kic«*3fnfc7^77X'&* 

1(12) t€«jtfc«S«»ffljl8»S»ao)T*-pT, 
*B7*;U7 7X£*B(12)ttlBXtt2a«±©** 
TCsfctTi. Zr, Nb&t/Ta^eatfftfclSXti 
2 SJ0l±©4ll5c*t 181X142 aa±©&*«5c*t 

U *OjttlB7 ; E^r7X^*Ji(12)©aBA«JSttfl:ffl 

[»#« 2 ] &JS&#<11) 1 7*^7 7X^1 (12) 
tOjtmiZTl, Zr, Nb, Ta2fct;«iec*A*6a 

taut i axis 2 aja±os**#T4-f *>tz\ma 
[is*! 3 ] &M£tt(ii) ®*Bt;: i axt* 2 a«± 

©ItDlSitTi, Zr, Nb&tfTa**&«in&l 

ax a 2 a£U©&«7c$ 1 1 axis 2 asu^a** 

Hft+TJWT S C K<fc 0 7*^7 7 X£&® (12) * 

»B7^7 7X'&ft*(i2)oaffls»ttfl:fflaT*x 

[»*«4] *JR»»(11)0«BK iaxtt2BK± 
0**7C#<!:Ti ( Zr, N b&tfT a*>&Btfn& 1 

ax« 2 msk±<D&m7tmt 1 ax« 2 asu^a** 

7c*(fc*a*Xtta*©^1*n^-*Xttiai***tr8 
H»*T*»T-5i:|s|»ICttEft*5c*. a 

4*7c*xtt^ett»x(ov>rn^ 1 axa 2 bbu:® 

-f it>S-f*>lf-A5* ; »ytttCJ:0Bai*l/T7 : E 

)vy 7 Ts^&m (12) *»j*r zxm t > 
m&rtjiy 7X£&»U2) ©«ffi*ettft«a-rsx 
a t * stf «»a»ffl «fta«©«3B*tt. 
»#» 5 ] &jr2#(ii) o^tc 1 axii 2 a&± 

©«*7C*i:Tl t Zr, N b&tfT a*> 6»in& 1 

axtt2aa±©£*7c*t iaxtt2aa±oa£* 
7c*t sr*»-r« t w*ca*xtt»*©^rn^-* 

ttLT7^7 7X^Ji(12)^JBST^xa < !:, 
WE7*;W7 7 X£&B (12) 0»B£Sttfl:ffl3T SX 
at &*tr«fi«»ffl«»««©Bjfi*tt. 

6 ] &JH2tt(ll) 0*BIC7*;U7 7 X££ 

*(i2)€jg«Lfc»» *B&e*ft«ia"rs«a(:mE7 

*;i/7 7 X£&S (12) fC 1 mX\* 2 a«±©e£»OT* 

©-r *>&flaitTsxa^triii*«3^^L5Mm 
[W*a7] ^iiSM(ii)co^ffiic7 ; e;i/7 7X^ 

JB(12)*^«T*Wfc> MEAB*tf<ii)<B£BCT 

i, zr, Nb, TaRr;*«7c*3&^atfn&iax 

JJ 2 S£Jli:<D7E£c7M * > £ jfcf* b X-i * >&XM (13) 



(2) 4$08¥6-l 1 1 828 

[R3RJ18] *KWf(ll)i:, 
WE&«S#(ll)0*iBlc»riESn&7^7 7X** 
B(12)£. 

tt2aa±©a4si7c*©-f*>*<flBi*snfcaHJB(i 

4) t&«jLfc«»«*««»«»(20)"C»-3.T, 
WE7 ; E^7 7 X£&S(12) tt 1 SX(4 2 afiUOfttt 
TC&tTi, Zr, NbaiXTad^atfnfciaxtt 

2 a^±<o^js^^tco^^^ir^3i?xt4K^covirn 

a»-:#Xtt«#*S#U aoi»E«BB(14)a*«£fl; 

[■**9] 4MaW(ll)t7*^77^^*a(12) 
t©*ffllCT 1, Zr, Nb, Taft«fcHOT*^Sa 

anfc iaxtt2aa±07c***rr*-< *>aA*a 
mxmi o] &H»t(ii)a)SiBtciaxtt2aa 

±0ft*7G*£Ti, Zr, NbRtfTad^aatlfc 

i axtt2aa±©*»5c*t*a*xiM*<D^-fn 

20 A^-*Xttp[3Er€*tr#B»+T»»r4J:iKJ;07 

^77X^B(i2)*»*rsxat, 

ttrE7^;i/7 7 x£&ji (12) cog® ic 1 ax« 2 a&± 

©a*«5c«o^*>*Bjfr5iat, 

itE-r * nfc 7* ^ 7 7 x^&jg (i2) cog® 

B(i4)*«ttft«ar4xats«trjiiSft«»ffi«»B 

i] ftB*»ai)<o»Btiaxtt2aa 

±<0«t*7C*tT I, Zr, NbfttfTart>&Sfc»lfc 

i axi* 2 aa±©*B7c*t *«*xttB*©virn 

30 d»-*XttB**dtf#B»+TB*"r*tBBKME 

ft«7c*, &«**xii*«tt;»x©^rn*> i axi* 

2aa±©-f*>^*>t-A5*x>yttlCJ:i)B 

ittT7^i/7 7x^s(i2) s»*r*xat. 
i»E7^77x&4i (12) o&mz iaXtt2«K± 

WE-f *>^B»*nfc7 ; t;V77X^4B(12)<0*B 

B(i4>*sttfl^aa-rsxaa:**trjB»«»ffi«»B 
[n««i 2] ftB*aai)«>*Biciaxtt2aa 

^ ±<0**7C#tTi, Zr, NbarXTa*>6B«nfc 

i axtt 2 ae(±©^JS7c^ t ^^^f * ti«i^ic$^ 
xttB*©if^n^-*xttw*©-f^>£-f*>tf- 

AS*-»yttl:«k0I*fLT7€;l'777 ^^JS (12) 

^^r^xat. 

«rE7 ; t;p7 7x^i (i2) (D&mz 1 ax a 2 a^± 
m (14) sisttfcfflar *xa t &$tMMmm»nm 

50 [DM131 &JK£#(ll)©£®l;:7 ; E^7 7X-S 
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(3 

3 

[«9!©fflffl&RW] 

[0 0 0 1] 

[0 0 0 2] 

[ft*o&$B] wit ^^y-;^«fifr«c©a 

a*T*#<«tt*w^a»*©e*«ii*4iB^#?L» 
<b ic «k s * ir^LT-ot mmmm 

[0 0 0 3] ±KISMj»£*»-r*fc«>K, Nl, Co 
OlSa±a:» Ti, ZrXteNb, Ta©iafiLt<0 

7^77x^j *«a*snri»* (#i$b86 3-i 
1 6 4 7). comnmmt, &mur t <z>«DD**fa 

7^;P7 7Afcr*ci:-ca^o« : ?« 

[0 0 04] 

1 1 6 4 7%'&n\ZiKi<tlZ7 : e)V7T7>£&\*WL{*& 

a^«#. »**tifBHsn, tt«w*#sxii» 

tC-f*>hf-A^Ay^»J>ytttcJ;0^-yy hits 



i' 4$BB¥6- 1 118 2 8 

4 

^^y-;uaftttcftnatR < i:7^7 7X&*ato 

a* Aa* < & nfcjsw«* o 
[0005] *»w«>BttMu ^*y-;Koaftic»-r 

[0 0 06] 

[&]®£#fcTS;tse>0^g:] ±ESW*artT*fc* 
3R1\k3fc. *Kn®Bl£**«imatm. &JS3 

7X^@ 1 2 &*fl*fcftftmffiK&fftt i or* 

ot, 7^77x^11 2\t\mx\t 2 aei±CDtt 

^7c5fltTl, Zr, NbfttfTa*>S««afciax 
tt 2 a«±©*M5c*£ 1 MXti 2 aELt©a£*5c* 

[0 0 0 7] *fcH2K5i*TJ:3K. *»n(0a2jHB» 

«tttt»an». ftMiwi i tco*aat»i icds 

ffiic«*sn&7 : e^7rxd*ai 2<hco7t;u7 
7x^n 2©*aic*j«snfciaxtt2aa±<z> 
0ft*7c*fl!)-f *>^a»*nfc«BBa 1 4 

iM»M»i#2 0T*oT, 7^7 7X^S 
1 2ttiaXtt2aK±©«Dl7C*a:T I, Zr, Nb 

t a ^ zm&nrz i ax« 2 aa±<o*«7c* to 

t)> &JS3&1 lt7^77X64il2i:©»ill: 
Ti, Zr, Nb, Ta&rx«t*7c*^e>atfnfcia 
xji2a&±©7c**«rrs<*>ttAai 3*»j«l 

[0 0 0 8] *5gf£0il 1 1 0 ttHT 

icwwrsAttic^D, *fc*2«8»a»«»a«2o 

ttJ^T(cstt«-r*Btt(cj:o, ^tvenfeen*. A& 

<a- (i) m>mi\zmr^o\z. &mmttn<om 

W\Z&Wi7t*tT\, Zr, NbRtfTa*»&Itfnfc 

&fcjtm t&&mjt% t sa*xtta»© ^rn^-* 

Xl»#££tr»H»+T**"t* C t IC«t 0 7t^7 
11 2 O*ffi*fSttftJMr4CtCi:0 

a»i oswrr*. 
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[0009] <a- (2) &>&mmtti i0&mz& 

&7t%tT\. Zr, NbStfTa*»6Wf*lfc&JBX 

«tc^, a*«s*xj45F»tt«xo^rn^iaxtt 
2 ««±<&-f *>&mxrz<i *> e-A ^*->>^£ 

K<fc9 7^7 7X£&Sl 2Zm&?Z>. «^t, 7 

[ooio] <a- o) &>&m&tti i<Dmm\z& io 

*tu*£T1, Zr, NbSWTa^eatf*lfc*R5c 

tr - a s * -> > 

y&tC«£9JfcStLT7*^77X£&Bl 
It«c«ti:«kOIM*l»t8l 0*»l«. A 

- (1) - (3) ©#ttfc£UT, &JiS#l 1C0^® 

tc7^e;P77X^si 2§jwsifc«, -cd£&e i 

2 0*B€:Sttfcffla-r*(ttfc7^7rX^JBl 2 

[0 0 11] <B- (1) S>0 2tC^-r<t5l*, &JR 
»»1 10*B»C»Dl5c*iTI, Zr. NbStfTa 

XlttKSr **trJM««t» T*rr S c t K: * 0 7^)1,7 

**5E*®^*>*JlMrt"*. tfc^T, 7^7 7X£ 

1 2©«ffi/ii 4*iss«ffla-r4ctt«fco*8» 

«»«8»«»2 0SMfir*. 

[0 0 12] <B- (2) &>&mMttl l<D&ffi\Z& 
feTtrntTl, Zr, Nb3fctfTa^5Wdrnfc&«7C ^ 

«*T*»r*tBIB«Cftai7C* f Ti, Zr, NbS 

# t a ^ &a«nft*«7c*xtt^stt*x©>f 

^ *i/>#mz£*)mtt{sT7*:)V7 7* 

x**« 1 2 <D&wm 1 4 *«ttfl:«i3ir * ctiz^o 
[0013] <b- (3) m>&mm&i i<d&m\z& 

K5c*tTl. Zr, Nb£tfTaA>£»;»lfc$JKS ^ 

LT7^77X^i 1 2*rJMELfc8k COT^ 
77X^Sl 2tce*l»OT*0-f*>*B8l*T*. ft 
^T, 7^7 7X^11 2 C^rSJll 4 £J§teffc*l 

ar&c < fcicj:o'«i»*»*B»«»2 ozm&tz. 

[0014] A- (1)- (3) (DUmmSB- (1) 
~ (3) <Z>#ttK*5HT. 01&^0 2lC^-rct^(C^ 
«Stt 1 1 C0S®lC7^e;i/7 7 X£&1 1 2 * 
0£5teft^.£JRX»l lOMHCT I, Zr, Nb, 50 



t afttf**7c**>e&**j: oatfn*: i axtt2a 
^±<07C3»<o-r^>$^itLT-r^>aA®i 3£^*s 

LTt>«fcH. 

[0 0 1 53 tUTtt. ttttftHfttt 

fc»*tt©ft±£#*fc«£K:tt. Ti, Nb, Zr& 

«£******5c*£l,Ttt. Fe, Co&tfNi 
£&6&Sot#£LT* Pt, Pd, I r. Rh. 
R uStfO s *f n«*«:d:«»T§5. f*#OT# 
ttTI, Zr, NbXtfTa*>saKftfcftB5c*££ 

e $ 7 ^ 7 7 x mm \Zt £ ±T MT* 

[0016] *RW07*;u7 7X£fcJi£#iw*d 
■«j«»©tr>*-;^i8io«±*«iiip(r#» 

^7rXftlC*#r*«****LTfe«t^. 7^7 

SMt* 7 ; E;U7rX^*Ji*rt«-rsWO<*>ttAJi 
*JP*«&ft©TI, Zr, Nb, TaXli^MTcX 

vaAfcfclCefcOfrfcft*. 7^7 7X£&J§[S2fcg 
*#Xtt-f * >ttA*frfc*i;T3^3 0 0 ymCDJPS 

sttft«ia-r*(ctt» 7 : E;p7rx**jB**T»a-r 

i. Zr, Nb&^Ta»<0*JR7c*CD***«^-lcff 
^n^^7^$ffl^6Ci:WilK 
[0 0 17] 

3R*r*CtK:J:DjlBIKtt3»W<, 7^;U7 7X«ifi 

»^R7C*t*»l*UT7 ; e;P7 7X*jB©^)B*» 
fiKLfcft. ^CD7^77X^)i©^ffliCC3)a^7C 

7^;P7 7X^SO^ffi»iC^^0, ^fiOQ^^ 
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( 

7 

T&mx\m#<D ^rna>-*xww2r * 3 a o 
x\*mn<DK¥#x*m¥tmmt&. zom%> mm 

[0 0 18] 7^;U7 7X#*JI*WjS5nfc&JB*« 

n«. *&A- (2) (2) ttrKv&nn 

i, Zr, Nb, Taftr;«Ull7C*^6atfn&l«X 
$JB>WMIW;:<<fcS. KKASKS^T. B&£f3 

®ft^3ir^^tcc(D7 ; e^7Tx^siza^7c 

[0 0 19] 

<**«l-2 5>*f, &JKS#<£:LT«£2 0mm, 
M 2 0mm, StfJPS 2mmOXT/^^I (SUS 
3 0 4) £ffl*U C©frBB&«ffi»JiLT]B*iKiSfe» 

^5X1 0-To r rl:fc*3;TX23l£Lfc», -f ;t 
>fi^67;p^> (Ar) -f :*>£ilD&3JE5 k e V(D 

[0 0 2 0] Jfc^T, TB0*1^5l;:^TKcD»fi£& 
fl=T. 3 /imCD7 : t;P77X^^®^Xx>UXSW 

l-5lw*liT. X/^*U>^&£ Mt>f-AX 
/ty*»J>50 T©7W> (Ar) < ^ XDffittUAD 



^«E3keV, -f*>««l. SACO^ftTfTofc. 
Sfc. -f ^>tf-A^^->>yC0fc86CDK* (O) 
>XfJS^ (N) -f ^><OflH»ttHDa«E2 Oke V. 
-f 5mACO*fr"T. <t>t:-A$ + *»^ 

0>fc«&0Ni, Nb. Pt, Pd0*JiW 
ifO&fcffi 1 2 0- 1 5 0 k e V, -f*>«*0. 2- 
0. SmACD&ttT, -ttHftlfrofc. MIC. 

o-f *>ttAJi»*«>fca6(0-f*>ffiXttlna«jEi 2 

0-150keV, fcf-ZJWJtO. 2-0. 5mAO* 

frTffofc. Mtr, xx>ux§H£±o&7 : fc;U7 7X 
[0021] <&&Mi>mmmitmwjimm> %m 

T. H**tM-4 0ITXNb-l. SUfXPd 
<D7^7rX^*l*»rtLT«« 

*^r, xx>uxa«±07*;P77X 

ft L TjaiS-T * c t fc<k ? TjKfi«»ffi JBfWtt £Si3 

[0 0 2 2] <lttt0!l2>*lS«l tW«ttBf», 
Cfe^{b^9^SSL^X^>^Xffl«co^ffilc, Ni-4 
0«fXTa-l. 5ET%Pd GfcSMFFS*) ©& 
ao^-yyhSlOT, ta^«£E3keV, -f:*>« 
«1. 5 A0A r t>T^f t>kf-AX/t7^ »J >i/ 
m* £ ff o t I ZWl CO -f * > S ^ S A r -f * > $ 5 1 ffl 
U Mi«jEl 5 OkeV. ^^>««t2. 0mA©* 
frWt>l«LT^-yy h tSKH«fiE<07^7 

>l/X«R1K±©7^7 7X£&lg£rfTl&<04 6SS% 

iso7 7 ■«Ki:ft»nasfli isT&m~r * c t e j; ^ 

[0 0 2 3] <it««3>*lS«li:W«&W», ^ffi 
*i»ftfflaSlStfcXx>UX»(WCffS3MmC!)P t 
-I r£&®£^*>fcf-AX/W*U>^^i£lC < i; 

oMita^^. m*x+ xx>L-xm«± 

OP t - I r#4Jl*«!K©4 6 82Xft£07ylU8 

m \z tk» mmm t rmmr * ct\z^ xim*mmm 

[0 0 2 4] *IB«l-2 5Si;itK«1^3©jie«SH» 
teffl^ffi^S:«^W^I©0. 5 ; E;i/H»S04 + l^;i/ 
CHiOH^fflctC^n^ng^L, 0. 4V (SCE, 

(S EM) TS^U, Xx>UXffl 
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9 10 
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